]i) (Clapham, 1995) . Well-known examples include muscle contraction, secretion by gland phototransduction since Drosophila norpA mutants, which lack an eye-specific form of PLC, do not respond cells, neurotransmitter release, and gene expression. Some stimuli promote Ca 2ϩ entry from the extracellular to light. However, the link between PLC activation and the increase in membrane conductance responsible for medium, while others release Ca 2ϩ from internal stores the LIC is unknown. (Figure 1 ). In a variety of nonexcitable cells, agonists of An influential study (Hardie and Minke, 1992 ) provided G-protein linked receptors (R) activate phospholipase evidence that the light-induced conductance in Dro-C (PLC) causing hydrolysis of phosphatidylinositol (4, 5) sophila photoreceptors consists of at least two compobisphosphate (PIP 2 ) to (1,4,5)-trisphosphate (InsP 3 ) and nents that differ in their ion selectivity and sensitivity to diacylglycerol. InsP 3 opens ligand-gated ion channels La . One is selective for Ca 2ϩ (P Ca /P Na ‫)04ف‬ and blocked within internal stores (presumably the endoplasmic re- (Putney and Bird, 1993) . So far, several types of SOCs have been distinguished based on their ion selectivity and unitary conductance (Fasolato et al., 1994) . Proposed functions include keeping [Ca 2ϩ ]i elevated during maintained stimulation, and speeding store replenishment after stimulation ends.
The link between store depletion and opening of SOCs is a mystery. Two types of signaling mechanisms have been proposed (Berridge, 1995; Bennett et al., 1995 The InaD mutant (inactivation no afterpotential) is a Drosingle photon responses (quantal bumps) in the single sophila phototransduction mutant that exhibits altered and double mutants. These results indicate that TRP responses to light, most strikingly a slower decline in and TRPL are each able to support a LIC. One possibility the light-induced current during steady stimulation (adis that TRP and TRPL are subunits of two types of homoaptation) and following termination of the stimulus (demeric light-sensitive ion channels. However, it is also activation). InaD encodes a polypeptide consisting of possible that they jointly define the properties of a single 674 amino acids whose sequence suggests that it is not population of heteromeric channels (Minke and Selinger, an integral membrane protein. 1996) .
How does INAD participate in adaptation and deactiWhile these results do not address how TRP and TRPL vation? Interestingly, when photoreceptors from wt flies are activated during the LIC, another finding has a bearare illuminated while exposed to a solution low in Ca 2ϩ ing on whether TRP is a SOC operating in a direct cou-(0.1 mM), they exhibit a slowly declining LIC that closely pling mode. The light sensing structure of invertebrate resembles responses in InaD mutants, consistent with photoreceptors (rhabdomere) consists of ‫01ف‬ 5 microvilli the idea that Ca 2ϩ entry during light stimulation controls that contain the light-transducing machinery. However, the processes that are abnormal in the mutants, specifithe major Ca 2ϩ storage organelles (submicrovillar cistercally adaptation and deactivation. Since trp is thought nae) are closely apposed to the plasma membrane only to encode the major Ca 2ϩ entry pathway in Drosophila at the rhabdomeral base, providing the most promising photoreceptors, the possibility arises that TRP-medisite for direct coupling between the submicrovillar cisated Ca 2ϩ entry is under feedback control through INAD. ternae and plasma membranes. However, Niemeyer et A significant step in elucidating the function of INAD al. show that TRP and TRPL antibodies bind throughout has been made by Shieh and Zhu (1996) Since its initial characterization, the Drosophila trp gene has been studied in both invertebrate and vertebrate channels are apparent. Since INAD exhibits consensus sequences for protein kinase C-dependent phosphoryreleases intracellular Ca 2ϩ without stimulating a LIC lation, it is interesting that InaD mutants exhibit light (Ranganathan et al., 1995; Hardie, 1996 -selective conductance that is insome other component of the submicrovillar cisternae) creased by store depletion, whereas expression of Droto link PLC activation to channel opening. However, sophila TRPL leads to a nonselective conductance that either model must address how light absorption in the is insensitive to store depletion but is sensitive to InsP 3 distal microvillar membrane is communicated to the (Vaca et al., 1994; Dong et al., 1995) . Improved confisubmicrovillar cisternae and back again over a distance dence that trp and trpl encode ion channels comes from of ‫0.1-5.0ف‬ m with sufficient speed to account for the expression of TRP without its putative cytoplasmic tail, LIC latency ‫02ف(‬ ms). Finally, it is possible that TRP is which leads to a Ca 2ϩ -selective conductance that is activated directly by one of the many potential signaling insensitive to store depletion (Sinkins et al., 1996) . Excompounds generated by PLC. pression of TRPL with the TRP tail leads to a nonselective cation conductance that is increased by store deple-
